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THE TELEVISION CAMERA 

The television camera is the first tool used to produce a 
television program.Most cameras have three basic elements 
:an optical system for capturing an image, a pickup device for 
translating the image into electronic signals. .. 
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Electrical signals from a television camera(or from a 
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TELEVISION 

Television ii one of those miracles which ** have come to accept as part of 
our everyday world without the slightest sense of mystification. It is taken fo* 
granted that electronics can achieve seeing at a distance (the literal translation 
of ‘television*), just as we have long ago accepted hearing at a distance. In 
other words we have become conditioned to the expectation that electronics 
can do anything, and we have stopped wondering. If the following explana- 
tions can bring into focus the magnitude of the marvel accomplished by tele- 
vision, it may help to restore your sense of wonderment. 

PHYSICAL BASIS 

Long before the advent of television, the cinema had taken advantage of the 
pentarnoe of vision of the human eye to deceive us into seeing motion, when 
there was none. As every schoolboy knows, the movies display a senes of still 
pietists In rapid sequence, each picture or frame showing a slightly more 
-advanced phase of the continuous action. When this is done more often than 
16 times per second (it ts done 24 times per second in professional movies), the 
eye is no lonjer capable of separating the individual pictures because of III 
pcntticnce of vision, and we obtain the impression of a smoothly blended, 
continuously progressing motion. Television uses this same deception of con- 
veying moving pictures by sending a rapid series of changing still pictures. 
Although the motion of an actual scene adds to the complications, the basic 
problem of television really is the transmission and reception of a still picture. 

When we look at an actual scene we see a continuum of light and shade, and 
cxiloun of various wavelengths. This Is no longer true when we look at a 
(bUik-and -whirr t nhmop-aph of the same scene. The photographic print has* 
a limned (though *uigel number of fine silver grains, each being •developed* to 
a brightn ev crrrsoonding to iho» nf the same spot in the scene. By distribut- 
ing a tremendous number of these r.ilver grains of varying brightness over the 
picture are*, rcsrect proportions of light and shade in the actual scene are 
reproduced in the image. You cannot sec the little grains or dots in the picture, 
because there arc so many of them, bui when the picture is greatly enlarged 
they -become viable Moreover, when a photographic print is ‘screened’ tor 
reproduction in books or newspapers (pho;oen graving), the image is broken 
down into a much smaller number of picture elements of varying light and 
shade than the fine grain of the original print, and then these picture elements 
become clearly visible. By looking at a newspaper picture, which employs a 
fairly coarse, clearly visible screen, you will discover that the picture is actu- 
ally composed of many black dots, the dark areas containing large, closely 
spaced dota, while the light areas consist of smaller, more widely separated 
dots. Photographic reproductions in books use a finer screen, and you may 
have to look at them wiih a magnifying glass to discover ihc picture do;s. The 
dot structure of an enlarged portion of a picture that has been screened is 
shown in Fig. 185. 

A further example illustrates ihar images may be composed hv Assembling <« 
Urge number of individual picture elements, or dots. Fig 166a shows me out 
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u4.ft efcmaits of dus electrical image must then ’acamwd' to Fw v»aW * 
video signal whose tniunuwovt iraimiude correspond* 10 the b^idibni of 
Uw Individual elements. One form of earners tube, called the icoooacspa, b 
shown to schematic form m Fig. I<t. 

In brief, Ihe action of an iconoscope is as follows Lighr from thr iflimw- 
oiied acene Un arrow, in ihis case) is forused by means of optical lento on 10 • 
photoseouiivt scr e e n , called Ihe mosaic. The mosaic is a coaling of mdlmna 
of lijhi-oeosiiive caesium globules deposited on one side flf a Ihm sheet of nm 
Each phoro-tensuivc globule is about ooe-ihousandth of an inch in sue and a 
inulaied from all neighbouring globules by the mam. The other side of lb# 
m*c* sheet ihe signal plate, h coaled w^ypaductini film of graphite- Tba 
globuka msulsted by i be mica from llm boauog fora tqynadj of txty 
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iKtric o^adtflvi, afl total fha mk* dkfcurtc and tin 

In common. Each hghtronsiitvc globule, iherefare, 
charge* up in mdivid uaJ capacitor in accordance wHh tha ini 
•inking ii. (Since d eciww arc emitted or lost, each ca pacta ov U • 
lively > The entire mosaic plate, thus, has a charge distribution 
to the variations in lighi and shade of the original picture. The upshot h 
the mosaic plate stores in itt charged globuka to electrical snp i 
optical piciuie focused upon it. 

ObtaituHt m wtdro Ufmot. The electrics] image stored on the monk 
cannot he tr ansmut ed as a whole, but the individual picture dem e nti mute ha 
scanned one at a line by discharging the gtobufeopacitoa in an onkrty 
roquenoe. This it ac co mplished by an electron vanning beam formed by the 
tkr .*o-i gun in the narrow dbow of the tube The action of tbit electron gun ii 
Id Ucal to that of the comcnuonaJ caibode-rsy tube discussed in Chapter 4 
T n gun contains an electronic lent system of charged electrodes, which pro* 
dvee a sharply focused electron beam. This beam is aimed at the mosaic 
through the attraction of the highly positive (about 1,000 V) second aitfxK 
which cons oti of a metallic coating on the inside of the glass tube, known m 
collector ring Horizontal and vertical deflecting coils, mounted at right angle* 
in a yoke around the neck of the tube, provide magnetic deflection of tha 
electron beam to scan the electrical image on the mosaic. As we shall ice Icier, 
this is done m an orderly fashioo from kfl to right and top ts bottom of tha 
mosaic, one line at a lima. 

When the scanning electron beam mikes each jlnhuk. the electrons fill kg 
the ‘botes’ left by the previous photoelectric mission of datum. TY* beam 
thus neutralizes ihe previous positive charge due to phot uem vision and, te 
dVcct, discharges the globukxapadtor. At the instant of discharge a rwh of 
****** *om s through ihe load restorer, whkh It equal to the positive charts 
Moved on the giobuk and. hence, is proportional to the light illumioatioo ad 
the picture dement represented by the globule. This discharge current fl o win g 
through the load resistor builds up the video voltage, which is fed to the ma» 
eroding video amplifier. As tha attire mosaic b scanned, the electrical image 
stored on it b convaied roooeroJvdy Into a video voltage of varying Instaa- 
teneous magnitude, which corresponds to the ilhimiftatioo os the individual 
globules. 

/mage 0 rtMtm. The video output of the faonotcopc is rather low and H 
requires a brightly Illuminated picture to be uaefuL The iconoscope has 

by a nother carom cube, the 




retur> best* 
III. BlMttrete afro 



which is far more sensitive sod car. tclevtse ansthinp that is visible to the 

Ima f c onhicon owes in exceptional sensitivity to the electros 
, . ' a Icr * tt °f *«ondar> -emission electrodes, or dynodes 

ai rt J.52: L? “ vc * lrcad > diroujied ihe eiearon multiplier jo Chapter 6 
Th ° r orthicoD are sirmiar to those of the iconoscope 

orhrr c * mc f uibe, known as vidicoo. which is iixnpkr than tn: 

ofricrcamerg^ KM ta provides » 

ed 
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Mtftn w ( sttt hw wr ^Pt <1 Mi^l itff <ft 
ffRBT I |T ffl^l *t **T *T W5T 4 <lttiA |TO |^ iWo >lyJI ^ 
H#r ♦ «I*«W ***T *w4'W^fart fcHT 1 1 

(1) ftjwr (Principle) — Mfr w * mh) «M Itwvm 

,4 V **r * rrr ft^tr a^rtf Jr «rftflw ton tot t » cv ftf* otril ¥t 
IfteWifi rttf * nrr ^ wpff ft*t nn t *(f fr riff vt 
f^w vc* j*: wttt & at*f * ** **n frit win | tot 

tow wt j*w *w ft wit | torn |w Hrt wi|t • i • 

«ft |w toff 'tiril nr tow ff «rw nwww #w* Wn*WT wwm 
t to *f HNtl wto * ri* ftrjn’f t Pnm *wr (hr 1 1 tow w^*w wr 

F* * fr* ^ frftfore <m pitor wtwrffsrl, 

* * frmfaw ftm wtot! i ** ftr^Wf *-tow wtowiff * 

« -re trtY^rd <n^i» tow wfffrff % w*wt|to 

to* «mft *ft *te ft*** (Pcnistaace of vUob) fc wrtw jn tor* *{W 

«i»<lftoTt tor| » toft to* *t y* n yw wwf g to w itow w*t ff 

(2) TW*T (C oMimetiop) — hftfoprfr fts? ft WTW ff* |— 

(!) townft (Icomwcope)— totfto* % \v WTW 51 WT* toff ff 

at ' wnOfttn w* w^ 

1 1 w? *f* toft *ftr*w % tfcft* (qft-qft xi* wft) t wtw win 1 1 
*w x^w ff *rx ftto wffr to* *ft*n ff*r wwiw topr to t wit 
WTft*T$ I 




(nr* 7-3 

ft* V ar^prr *to fftto *) t** vre p gift | ft* *toWWW •*** 
1 1 n ft* fc 5*7 sr*T* «■ ft* TTOiff **w www ff waff 
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rrt* $ I 5 TT *m tftPwra itfWMifowft 

353 *t *it 3 TtfirTf snm-arpr wwif wrat f 1 wr tpj 

(^r» *r 0) «n t^st =pt far jx $ far fw ^hrr $ <rt wtrir tow ^1 
fwxxf w l cttt 53 »nr*ftfr iTTnft tt^V $ tft tt *ftfinff tow fr^t 
Zttbb r TRW TrWjfa fWH<t 5 * *Afa«lt TKtWlNT 5t WTrft I I 

qsjtT WWR Vt *fi>qi 5 *T snr^ 5 fv f'flfl’iT <f\T ‘Afa*A 
TT T?3T t. ^ ^ $ 3rfw 3vPf3T3 WTcft | 3frt Tfl«lTMWW 

£ ^Tcft 1 1 ntftnft h»t* 5 f P rrrr twt- 
51 =mfr 1 1 w tot far * ttt^ t tpfe am % -t^k ^owt 
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in tftfora wt Tt irat -raft {[ 1 *%fw*r ^ 6*anr ft $5 
5>r^fawTTi^ftrt?ri^fo<T* ij*nrr $ 1 fort fa 

^Tff^ift.c, 3 c, ^ arwffr vrmrrff tut wwvr ft wnft » 

faW nfcfl TT T^T^fr fr<W TTtft | -iP*T HTT^fT TO TOT $ <jftT 
ftfor<^r TT3P%TO%TOT wfaw TW<F* $t TOT $* aftC T^TT 
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$faw VT fan TTtTT $ l 37TT % TWT ft TTO |* fa T3WW TT ^P%3 
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